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IN THE CLAIMS ; 

Cancel claims 63-78, without prejudice, 

(Amended) A method of operating a computer system 
including a processor and a memory system, wherein the memory 
system includes an array of non-volatile floating gate memory cells 
partitioned into a plurality of sectors that individually include 
a distinct group of said array of memory cells that are erasable 
together as a unit, comprising: 

providing said memory array and a memory controller 
within a card that is removably connectable to the computer system, 
said controller being connectable to said processor for controlling 
operation of the array when the card is connected to the computer 
system, 

partitioning the memory cells within the individual 
sectors into at least a user data portion and an overhead portion, 

detecting a predefined condition when individual sectors 
become unusable and [adding addresses of such unusable sectors to 
a list maintained within the card that links] linking the addresses 
of such unusable sectors [addresses] with addresses of other 
sectors that are useable, 

causing the controller, in response to receipt from the 
processor of an address in a format designating at least one 
magnetic disk sector, to generate an address of a non-volatile 
memory sector that corresponds to said at least one magnetic disk 
sector, 

accessing a usable sector of the memory system, if the 
sector with the generated address is unusable, by referring to the 
[list to translate the unusable sector address into an address of] 

Serial No.: 08/174,768 -2- 




linked address of another sector that is usable, and then accessing 

that other sector, 

either writing data to, or reading data from, the user 

data portion of the accessed usable sector, and 

either writing to, or reading from, said overhead portion 

of the accessed usable sector, information related to either the 

accessed usable sector or data stored in the user data portion of 

said accessed useful sector. 

■ j ^ ' ~ ~" 

(Amended) The method of claim J9^, wherein [the] 

partitioning [step] the memory cells includes partitioning [the] 

said memory cells within the individual sectors to include an 

additional portion of spare memory cells. 

(Amended) The method of claim additionally 

comprising causing the controller to identify and store addresses 

of any defective non-volatile memory sectors within the array, and, 

wherein [the sector addressing step] designating an address of a 

sector includes, in response to designating an address of a 

defective sector, substituting an address of another sector 

instead. 

(Amended) A memory system on a car;i3<''^that is 
>45^^9<^nectable to a host computer system, said"'''^ memory system 
^ ' comprising: 

an array of non-volatijk^ floating gate memory cells 
partitioned into a pluralitv,..€Jf sectors that individually include 
a distinct group of said/*((emory cells that are erasable together as 
a unit, the individual sectors having enough cells for storing a 
given amount of/<iser data and overhead data, and 
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means connectable to said computer system fo^ controlling 
operation of the array, said controlling means injed.uding: 

means responsive to receipt jot a magnetic disk 
sector address from the hosy computer system for 
^ addressing a corresponding npn-volatile memory sector, 

means for reading tiya overhead data stored in the 
addressed sector, and 

means responsive to the read overhead data for 
executing an inst^ction from the host computer system to 
perform a de^gnated one of reading user data from, or 
writing user data tOj_ [or erasing] the addressed sector. 
^^^^ (Amended) The memory system according to claim [82] 



wherein said magnetic disk sector address includes a head, 
cylinder and sector. 

06*, (Amended) The memory system according to claim [82] 

^1 . . 

^ wherein the individual sectors of the memory array additionally 
have enough cells for providing redundant cells in excess of that 
necessary to store said given amount of user data and said overhead 
data, said controlling means additionally including means for 
substituting redundant cells of a sector for any defective cells 
within the sector. 



Add the following new claims; 



— The method according to claim wherein linking 
the address of unusable sectors with sectors that are useable 
1^ includes maintaining a list within the card that links such 
unusable sectors with addresses of corresponding ones of the other 
sectors that are useable, and wherein accessing a usable sector 
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includes referring to the list to translate the address of the 
unusable sector into an address of a usable sector, — 

-;J^rr The method according to claim ^>9^wherein linking 
the address of such unusable sectors includes storing within 
individual ones of the defective sectors addresses of corresponding 
useable sectors, and wherein accessing a usable sector 
corresponding to an unusable sector includes referring to the 
useable sector address stored in the unusable sector. — 

— 100. The method of claim 85, additionally comjrfrising 
causing the controller to identify any defective non-volatile 
memory sectors within the array and storing within/ any of said 
defective sectors addresses of corresponding ones of other sectors, 
and, wherein designating an address of a sector includes, in 
response to designating an address of a defective sector, reading 
the address in the defective sector of a^id corresponding other 
sector and then accessing data within sufch other sector instead of 
data within the defective sector. — / 

— 101. A method of operaft:ing a compute/ s^y^em including 
a processor and a memory systeiy comprising: 

providing said memafry system as module that that is 
connectable to the computey system and whiclainpiudes an array of 
non-volatile floating gate memory cells partitioned into a 
plurality of sectors yof cells that are individually erasable 
together as a unit, / 

partitioning the memory cells within the individual 
sectors into a^ least a user data portion and an overhead data 
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in response to receipt from the processor /of an address 
of at least one mass memory storage block, designat:ing an address 
of at least one of said non-volatile memory sectors, 

either writing user data to, or reading user data from, 
the user data portion of said at least on^^ non-volatile memory 
sector, 

either writing overhead data to/ or reading overhead data 
from, said overhead portion of said /at least one non-volatile 
memory sector, said overhead data beang related either to said at 
least one non-volatile memory sector or to data stored in the user 
data portion of said at least one non-volatile memory sector, and 
the memory cells of s4id at least one non-volatile memory 
sector having been erased together as a unit prior to writing user 
data or overhead data theriein. — 

— 102. The ffiethod according tp-^laim 101, wherein 
designating an address j/f at least one of jsaid non-volatile memory 
sectors includes use /of a controller th!art is provided as part of 
said module . — 

— 103. /The method according to cLaim 101, wherein the 
overhead data wjifitten to the overhead darta portion of the non- 
volatile memo/y sectors includes addresses of the individual 
sectors in whfich the addresses are stored. — 

-^104. The method according to claim 101, wherein the 
overhead data written to the overhead data portion of the non- 
volatiler memory sectors includes error correction codes for data 
stored/ in corresponding user data portions of the individual 
sector's. — 
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— 105. The method according to claim 101, yiierein the 
overhead data written to the overhead data portion of individual 
ones of the non-volatile memory sectors includes, i/i a case where 
the a sector is unusable, an address of a usable sector as a 
substitute for the unusable sector, — 

— 106. The method according to cl^m 101, additionally 
comprising: 

identifying when individual ok/^b of the non-volatile 
memory sectors become unusable, 

linking the addresses of /the unusable sectors with 
addresses of sectors that are useable, and 

accessing a non-volatiT.e memory sector by, when the 
sector being accessed is unusabl/e, referring to the linked address 
of a sector that is useable, /Thereby to remap the unusable sector 
into another sector that is^ useable. — 

— 107. The method according to claim 106, wherein 
linking the address of unusable sectors with sectors that are 
useable includes mairytaining a J^i^t within the module that links 
such unusable secto;5s with addrjesses of corresponding ones of the 
other sectors th^ are usea^e,^x^nd wherein accessing a sector 
includes referr/ng to the Ai^^ translate the address of the 
unusable secto/ into an addisQSS ^f-^€rcorresponding usable sector. — 
— /08. The method according to claim 106 wherein linking 
the address/of such unusable sectors includes storing addresses of 
correspoaaing useable sectors within the overhead portion of 
individidal ones of the unusable sectors, and wherein accessing a 
usable^ sector includes referring to the useable sector address 
stor/d in the unusable sector overhead portion. — 
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— 109. The method according to any one of claims 106-108 
wherein a non-volatile memory sector is identified t$/ be unusable 
when it becomes defective. — 

— 110. The method according to any orafe of claims 101- 
108, wherein the user data portion of the individual sectors has a 
capacity of substantially 512 bytes. — 

— 111. The method according to ariy one of claims 101-108 
wherein causing the controller to designate an address of at least 
one of said non-volatile memory sectcfrs includes designating a 
unique sector address for individual ones of the mass memory 
storage block addresses received fr^m the processor. — 

— 112. The method a^ccording to claim 101, wherein 
partitioning of the memory cell^ includes par:tartironing the memory 
cells within the individual / sector§.^^Q/ include an additional 
portion of spare memory cells. 

— 113. The methgfd accordin;^ to cl^m 101, wherein the 
overhead data stored in s^aid overhe/^ad pt5rtion of the individual 
sectors includes an ideijftif ication/ of any defective cells within 
the user data portion ot correspondi^KisL-Ojies^f said sectors, said 
method additionally comprising causing the controller to read the 
identification of defective cells from the overhead portion of said 
addressed at leasy one non-volatile memory sector and then to 
substitute therefore other cells within the spare cell portion of 
said addressed a^ least one non-volatile memory sector. — 

— llV. The method according to claim 101, additionally 
comprising causing the controller to identify and store addresses 
of any defeocive non-volatile memory sectors within the module, and 
wherein designating an address of at least one of said non-volatile 
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memory sectors includes, in response to designating an atidress of 
a defective sector, substituting an address of anc^er sector 
instead. — 

— 115. The method according to claii/ 114 wherein 
identifying when a sector becomes defective inclt^des identifying 
when a sector has a number of defective memory ce/Lls therein which 
py^^^^s r^ givpn numh^^^F — 

— 116. A memory system unit having electrical 
terit/inatiohs for establishing a connection with a ho^ computer 
system, said memory system comprising: 
(j2 an array of non-volatile floating gat^ memory cells 

partitioned into a plurality of sectors that indi^^idually include 
a distinct group of said memory cells that are erasable together as 
a unit, the individual sectors having enough/ cells for storing a 
given amount of user data and some overheaca data, and 

a memory controller connected /between said electrical 
terminations and said memory cell arra\r for controlling operation 
of the array, said controller includimg: 

means responsive to^ receipt of one or more mass 
memory storage block adcaresses through said terminations 
for addressing one gr more of the non-volatile memory 
sectors, said addressing means including means responsive 
to an identif ica/ion of any of the non-volatile memory 
sectors that ar^ unusable for substituting another usable 
sector theref^or, 

means /for reading overhead data stored in the 
addressedr sector, and 
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means responsive to tjj^--'"^ead overhead data for 
either reading userdar€a f rom, or writing user data to, 

— ^JrT^ The memory system according to claim wherein 
the identification of any unusable sectors includes a list 
maintained within the memory system unit that links addresses of 
unusable sectors with corresponding usable sectors. — 

— J,:t^. The memory system according to claim Jt-Tb wherein 
the identification of any unusable sectors includes a record of 
individual addresses of substitute usable sectors stored as part of 
the overhead data in respective ones of the unusable sectors. — 

— 12^. The memory system according to any one of claims 
^J^ar^T^MrSf wherein the identification of any unusable sectors includes 
inoperable or defective sectors. — 

— J..2tj. The memory system according to any one of claims 
j,ar6"-i±S* wherein the identification of any unusable sectors includes 
sectors that contain a number of defective cells in excess of a 
preset number. — ^ 

-SO 9.3 

— X2rT*. The memory system according to claim j^arS* wherein 
said individual non-volatile memory sectors additionally have 
redundant memory cells in excess of that necessary to store said 
given amount of user data and said overhead data, said controller 
additionally including means for substituting redundant memory 
cells of an individual sector for defective memory cells within the 
individual sector . — ^ 

— 1.22^. The memory system according to claim J^i€^wherein 
the overhead data reading means includes means for reading from the 
overhead data of an addressed sector an address of that sector, and 
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wherein the controller additionally includes means for comparing 
the read overhead data address with the address of the sector, 
thereby to confirm that the desired sector has been addressed. — 

— }J2rS\ The memory system according to any one of claims 
JJr^-Jr^S, J^2-f and >2^wherein the given amount of user data that is 
storable in individual sectors is substantially equal to a size of 
individual mass memory storage blocks of the host computer system, 
and wherein the addressing means maps addresses of individual ones 
of the mass memory storage blocks into unique individual ones of 
the non-volatile memory sectors. — 
^ /jLS-^^f^ The memory system according to any one of claims 

iJr6->ar^ wherein said given amount of user data is substantially 
equal to 512 bytes. — 

— J.^. The memory system according to any one of claims 
J^-Jri^ wherein said controller additionally includes means for 
selecting a plurality of sectors for an erase operation, and means 
for simultaneously performing an erase operation on only the 
selected plurality of sectors. — 

— I2r€r. The memory system according to any one of claims 
i*iS-l^, and ;U2^ wherein said memory system unit is implemented 

on a single printed circuit card. — 

— Jr^T. The memory system according to any one of claims 
i*^-Jf^, >2-l and J-2-2 wherein the one or more mass memory storage 
block addresses to which the controller addressing means is 
responsive consists of one or more magnetic disk sector addresses. 
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